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Guardian Maintenance Service 


Frequency 


Every 6 months or 


Every 3 months or 
12 000 miles 


6000 miles 
Every 12 months 


or 24 000 miles” 


Change oil in fuel injection pump cam box 
Clean sedimentor and drain main filter 
Renew main and final fuel filter elements 
Check injector pipe clips 

>= Test injectors 


Adjust valve clearances 


7 | Adjust fan belts 


_ Adjust.clutch free travel 


Inspect steering and suspension. Tighten rear 
spring U-bolts 


Check front and rear hub bearing adjustment 


+ 


Adjust crown wheel thrust screw 


| Check rear brake facings 


Adjust-brakes 
| Inspect exhaust diaphragm in footbrake valve 


Inspect exhaust diaphragm in compressor governor 
valve and*nsure cover vent hole is clear 

ae 

Check mountings of exhaust system and radiator 


x 


Check mountings of engine, transmission, 
propeller shafts, steering gear, axles and 
body 


‘Inspect tyres for cuts and abnormal wear, 
~ and check pressures. Check wheel nuts and 
spare wheel mounting ~ 


heck lights, instruments, heater and accessories 


ry 
a 


= 


SECTION ‘C — RITEWAY SERVICE TOOLS . 


All the tools listed below are obtainable from Kent-Moore Tools Ltd., Bow Street, Birmingham 1. 


A number of these tools are used on other Vauxhall and Bedford models. New tools can be readily 
identified as their numbers are prefixed 'VR' and are underlined. 


ENGINE AND CLUTCH 
Description Tool No. Remarks 


Camshaft Gear 


Installer VR 2012 Also listed under 'Transmission' 
Remover Z 8504 Used also for fuel pump drive gear 
Clutch Pilot Bearing Remover Z 8527 
Crankshaft 
Gear and Pulley Installer VR 2005 
Gear Remover VR 2006 
Oil Seal Installer VR 2004 
Pulley Remover VR 2007 
Cup Plug Extractor VLC 540VB Formerly D 1059 
Fuel Injection Pump 
Delivery Valve Holder Wrench Z 8473 
Drive Gear Installer Z 8467 
Injector 
Extractor D 1122 
' Nozzle Cap Wrench Z 8472 
Nozzle Flushing Adaptor C.A.V. ET 137 Formerly D 1096 
Sleeve and Seat Cleaner Z 8381 
Sleeve Extractor : Z 8380 
Sleeve Installer Z 8382 
Main Bearing Cap Seal Installer D 1014 
Reverse Flushing Gun D 1022 


~ Valve Guide 


Reamer (0.003 in. o/s) Z 8500 
Reamer (0.006 in. o/s) Z 8501 
Reamer (0.012 in. o/s) Z 8502 
Valve Rocker Adjuster D 1031 
TRANSMISSION 
_ Reverse Shaft Remover VR 2012 Also listed under 'Engine and Clutch' 
C-1 


Description 


Transmission Bearing 
Remover 
Remover Adaptor (Mainshaft) 
Remover Adaptor (Countershaft) 


REAR AXLE 
Axle Tube Die 


Bevel Gear Thrust Screw Locknut 
Wrench 


Differential Bearing Nut Wrench 


Hub Nut Wrench 


Pinion Bearing 
Removal Plate 
Removal Plate 


Pinion Flange 
Holding Fixture 
Nut Wrench 


STEERING 

Drop Arm Remover 

Steering Gear Ram Installer 
Steering Shaft Thread Protector 
Steering Wheel Remover 

CAB 

Door Inside Handle Remover 


Weatherstrip Filler Installer 


Tool No. 


VR 2017 
VR 2019 
VR 2020 


VR 2011 


VR 2018 
VR 2009 


VR 2008 


Z 8457 
Z 8458 


VR 2010 
Z 8297 


VR 2014 
VR 2013 
Z 8508 


Z 8512 


Remarks 


Use with Remover VR 2017 


5-tooth pinion 


6-tooth pinion 


SECTION D — RECOMMENDED LUBRICANTS 


OVERSEAS 
SAE 
Usage Viscosity Specification 
Number 
Engine and Clutch 
‘Engine 2 : 
Above 325C (90° F) 5 30 
32.to -12 C (90 to 10°F) 20 MIL-L-2104A 
Below -12°C (10°F) 10-W Supplement 1 
A 4 a] 
Crankcase Breather 50 GM 4752-M 
| | 
Crankshaft Rear Oil Seal Paste of heavy mineral | 
oil with 25% by weight of 
molybdenum disulphide 
—+ +—— 
Camshaft Cams and Tappets, Oil Pump = 
Spindle and. Relief Valve, Piston Pins, ———— Mineral oil containing 
Valve Stems ee colloidal graphite 
“* 4 
Clutch Pilot Bearing 
Water Pump Bearings : GM 4616-M or GM 4617-M 
SS eee t 
Water Pump Seal = Castor oil base grease 
harmless to rubber 
Clutch Fork Ball 
Clutch Release Levers, Pins and Struts GM 4530-M 
——t {- | : 
Clutch Pedal Shaft a GM 4550-M 
| | 


Transmission Propeller Shaft, Rear Axle 
NE ALE 


| 
Transmission 
Above 0°C (32°F) 90 GM 4753-M without 
Below 0°C (32°F) 80 EP additives 
Rear Axle 
Above -18°C (0°F) 90 
Below -18°C (0°F) a 80 MIL-L-2105B 


iL 


IMPORTANT: Where an axle is topped up or drained before completing the first 10 000 miles or 
‘when a new gear and pinion are fitted, use only GM 4735-M (or GM4734-M below -18 C (0 F)) 


Universal Joints 


Universal Joint Sliding Coupling 


Propeller Shaft Support Bearing 


Transmission Striking Lever Ball End 
and Ball Seating 


GM 4733-M 
GM 4530-M 


Castor oil base grease 
harmless to rubber 


GM 4550-M. ~ 


Transmission Synchronizer Hub Splines 


First and Reverse Sliding Gear Splines 


Transmission Front Cover Sleeve 


Transmission Main Drive Pinion Splines 


Rear Hub Bearings 


Steering, Suspension, Brakes 


Power Steering Reservoir 
Steering Shaft Bush 


Front Hub Bearings 


Brake Pedal and Relay Levers 


Steering Knuckle Bushes, Thrust Washers 
and King Pins 
Parking Brake Linkage 


Air Compressor Governor Valve, 
Automatic Drain Valve, Stop Lamp 
Switches, Double Check Valve, Trailer 
Brake Hand Control Valve, Footbrake 
Valve, Parking Brake Valve, Load Sensing 
Valve, Brake Actuators 


Trailer Brake Relay Valve 


Brake Shoe Expanders 
Brake Shoe Adjusters 


Paste of heavy mineral 
oil with 25% by weight 
of molybdenum disulphide 


GM 4530-M 
GM 4733-M 


GM 4750-M © 


GM 4748-M 
(AQ-ATF Type A) 


GM 4616-M or: 
GM 4617-M 
GM 4750-M 


GM 4534-M 


GM 4733-M or 
GM 4530-M 


Barium soap based grease 


GM 4530-M 


Castor oil and calcium base: 
grease harmless to rubber 


Electrical Equipment and Instruments 
—— er and fnstruments 


Battery Terminals and Ground Points <= GM 4544-M 
Speedcmeter Cable es GM 4733-M 
Starter Armature Shaft Bushes = S Engine Oil 
Starter Pinion Sleeve, Clutch and GM 4616-M or 
Armature Plunger GM 4617-M | 
Windshield Wiper Motor Bushes pa. - Engine Oil 
1 
Windshield Wiper Motor Gear Casing GM 4534-M 
Windshield Wiper Link Bushes and Pins 
} = 
Windshield Wiper Pivot Housings ie) GM 4544-M 
and Spindles 
J. _| aot 
Windshield Wiper Motor Armature A paste consisting 
Shaft Ends principally of molybdenum 


disulphide in mineral oil 


Cab 


=. Ventilator Links, Window Lift GM 4616-M or 


"Channels and Door Locks GM 4617-M 
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S| SECTION E — TRANSMISSION 
enema, 5... ae ee E-1 
| ii} GEAR SHIFT CONTROLTOP .. .. .. .. «Eel 
‘| GEAR SHIFT BAR HOUSING .. ..... .. .. ..  _E-2 
ai TRANSMISSION ASSEMBLY .. .. .. 2 os oe E-3 
i Src ATIOn TE ee eis. E-7 
afi 

| DESCRIPTION | 

ii Casing 


The casing is mounted direct to the clutch housing in a horizontal position. The rear of the 
casing is connected to a chassis cross member by means of a rubber mounted support. The 
casing is common to left drive and right drive and has a combined oil level and filler plug at the 
rear. A magnetic type oil drain plug is incorporated in a cover plate on the underside of the 
casing, aad provision is made for a power take-off at the top. 


‘Belostar Mechanism 
The gear shift striking lever is mounted in a housing bolted to the side of the gear shift bar housing 


_ (Fig. E.1). The lever-engages a hole formed in a cranked shaft. A short lever attached to the 
~~. shaft engages the shift lugs. A ventilation breather is mounted on the top face of the housing. 


_ The shift lugs, second and third and fourthand fifth speed shift forks are attached to three sliding 

shift rods (Fig. E,6), A fourth fixed rod retains the first and reverse gear fork which is connected 
to the first and reverse speed sliding rod by a rocker arm attached to the gear shift bar housing 

_ by a pivot bolt. On the overdrive unit, the fourth and fifth gear fork pivots:on two brackets bolted 

_ to the housing, and is operated by a fork attached to the fourth and fifth speed sliding rod. 


Shaft ifts and Gears 


"The mainshaft second, third and fourth (or overdrive top) gears are supported on caged roller 
bearings (Fig. E.7). Each bearing rotates on a bush fitted to the shaft. The second and fourth 
(or overdrive top) gears are retained by thrust washers and circlips. Synchromesh engagement 

= is provided on all gears except first and reverse by blocker-type synchronizers. The mainshaft 

is supported in the main drive pinion by a caged roller bearing. A lip-type oil seal is incorporated 

im the main drive pinion front cover. 


“The reverse idler gear is sMipported on ‘caged roller beeen TOgting on a fixed shaft. A thrust 
washer is incorporated each end of the gear. 


Géar Shift Contra Top- 
waned reassembling the pectiot top (Fig. E. + nore. the following: 


= F... etcais the striking lever ball end’and the ball seat with recommended grease. 


e° 


2. When assembling the top cover, note that the two rear attaching bolts are shorter than the 
»» forward attaching bolt. 


: : = me 
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Fig. E.| Gear shift control top, left drive shown. 
On right drive, the short gear shift lever is mounted 
on the opposite side of the control operating shaft 
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3. Ensure that the breather is free from obstruction and smear the threads with jointing compound — 
before installing. 


| s 4. Secure the short gear shift striking lever attaching screw with wire after tightening the screw 
; : to the specified torque. ; ; : = Re 


Gear Shift Bar Housing 


Assemble the gear shift rods to the bar housing as shown in Fig. E.2 and note the following: 


1. Tighten the shift lug and rod locking screws to the specified torque and secure with wire. 


2. © Tighten the first and reverse rocker arm attaching nut to the specified torque. 
DETENT SPRING FIRST AND REVERSE . 
- : AND BALL ROCKER ARM . 
ADJUSTING 
‘. * SCREW RETURN SPRING 


€) 

C) 
hee 
i 

€) 


bY 
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Fig. E.2 Gear shift bear housing, direct drive Y, ia eer 
unit arrangement shown : ; ae aN 


3. After checking the free length of the first and reverse shift lug springs is as specified, 
assemble the plunger return spring and plunger, steel ball and detent spring in the shift lug. 

With the ball located in the plunger groove, screw in the adjusting screw until contact is made with 
the detent spring. Check the operation of the plunger and secure the adjusting screw with a split 
pin, 


TRANSMISSION ASSEMBLY 


The weight of this unit is approximately 350 lb. and a cradle should be used when withdrawing the 
unit from the clutch housing. 


Disassembly 


1. After removing the locating ring from the mainshaft bearing, withdraw the bearing (Fig. Ee 3) 
and lift out the mainshaft. 


2. The main drive pinion and bearing can be driven out from the rear after the mainshaft has 
been removed. 


Fig. E.3 Withdrawing the mainshaft rear bearing 


Fig. E.4 Withdrawing the reverse idler shaft 


S 3064 


3. Use the tool shown in Fig. E.4 to remove the reverse idler shaft and lift out the idler gear, 
thrust washers, roller bearings and distance piece. 


7 ato > +> >- = 
ee Se 2. ae eee eee ee 


4, To remove the countershaft, remove the bearing (Fig. E.5) after removing the retaining ring 
from the bearing and the circlip and plain washer from the shaft. 


5. The countershaft front bearing is a drive fit in the casing. 


6. The countershaft third speed gear can be removed from the shaft after removing the drive 
gear and key, distance piece and fourth speed gear and key. 


Fig. E.5 Withdrawing the countershaft rear bearing. Note the 
distance piece located between the bridge of the remover and 4 
the shaft 


S 3065 


7. Disassemble the mainshaft as follows: 


me 


(a) Withdraw the fourth and fifth speed synchronizer and the first and reverse sliding & bear. 
aga 

(b) | “Remove the circlip and withdraw the fourth speed gear together with a splined retaining 

washer, gear spacer ring, and roller bearing. 


(c) Remove the third speed gear, retaining washer and the fourth speed gear roller bearing 
inner race. ie. 


(d) Remove the second and third speed synchronizer, retaining washer and the third speed Beak 
roller bearing inner race. 3 


am 


(e) Remove the circlip and withdraw the retaining washer, second speed gear, and roller 
bearing. 

(f) Punch off the remaining sier bearing inner race. 

Reassembly : = 


Note the following: 

N 
1. When fittinga a transmission casing on right drive, assemble the oil filler and level 
plug in the hole in the rear of the casing, furthest from the tikerse idler shaft, and an expansion 
plug in the other hole (Fig. E.6).. On left drive, the casing is inverted, therefore the filer and —~ 
leyel plug must occupy the hole nearest the reversal: shaft. ee 


EAs 
ee 


~ 


> 


Fig. E.6 Location for the oil level and filler plug - left drive 
shown. On right drive, the filler plug is located in-hole ‘B’ and 
the expansion plug in hole ‘A’ 
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2. Smear the outer edge of the countershaft front bearing with jointing compound after partially 
installing the bearing, and drive in the bearing until it is . 007 in. below the surface of the casing, 


ene A tees Sk Na ie ld. haa 


3. Assemble the keys, gears and distance piece to the countershaft in the order shown in Fig, E.7. 


es 


news LANG 
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dision assembly, — 
right drive = PAiract drive unit shown 


4. To prevent the countershaft rearbesting’ 


ig driven in the casing too far, assemble the 
retaining ring on the bearing 


before ingip ine the bearing on the shaft. 


5. Before installing the. suntershaft end cover and gasket, smear the face of, the, cover and thre 

of the bolts with 1 isting compound. ee ts y. ge : 

Baal a 

-6. When installing the reverse idler gear and shaft, rest the casing on its front face and proceed 
as follows: : : aS 


Neal Wine 1 


—(d) Ensure that the grub screw in the end of the shaft is tight. When installing a new screw, y 
smear the threads with jointing compound. 
7. Assemble the gears and synchronizers to the mainshaft as follows: 
* Dd tap 
(a) Press the second speed gear roller bearing inner race into position on the shaft and insta fad ne 2 


(a) ' Smear the inner face of the casing rear lug with petroleum jelly to retain the thrust washer. eer 
Engage the key of the washer with the cut-out in the lug and align the bore: of the washer with that_. ust 
of the- lug. ‘Ge ‘ 


(b) Smear the forward face of the reverse idler (larger) gear with petroleum jelly and position 
the remaining thrust washer on the gear. Assemble the roller bearings and distance piece in the 
gear and align the bore of the thrust washer with the bearing. 


(c) Place the idler gear in position, making sure the alignment of the thrust washers is 
maintained and install the shaft and lock plate. 


the roller bearing, gear, retaining washer and circlip. Note that a selected retaining washer must — 
be used to ensure a tight-fitting circlip. 


(b) Assemble the second and third Speed synchronizer on the shaft after coating the splines « of - 
the shaft and synchronizer with recommended grease. pe eee 


(c) e Place the appropriate retaining washer over the shaft and press on the third speed gear 
roller bearinginner race. Assemble the roller gio gest and retaining washer. 


(d) Press the fourth speed gear roller bearing inner race on to the shaft. ixeéernbih a ‘ 
fourth speed gear roller bearing, gear, gear spacim® ring, splined retaining washer and circlip. 
Note that a selected retaining washer must be used to obtain a tight-fitting circlip. : 


(e) Assemble the fourth and fifth speed synchronizer on the shaft with the side maeitede. 
‘Engine Side’ towards the spigot the shaft, after foating oe = - ane shaft. ang. 
synchronizer with recommended g 


(f) Place the first and reverse ate gear on the shaft with the shift fork groove in the , ; 
gear towards the second speed gear. a 


‘ a 
Rare sid 


‘a 


8. Placethe mainshaft in the casing, rear endfirst. Push the assembly vearwe and ~ Se 
support it on suitable blocks of wood to prevent damage to the gears while the” a bearing” 
and main drive pinion are being installed. 


9 Fo prevent the mainshaft bearing and main drive pinion bearing being driven 4 - the casing to 
tgeaseonbi a retaining ring on each bearing before installing. if Z 


= When installing a new front cover oil seal, press tt into the cover nists side He ; 
the cover after smearing its rear face and the threads of the attaching bolts with jointing compound, 
The cut-away in the cover and gasket must be in alignment with the hole in the casing. ; 


bearing. 


13. Smear the outer edge of the mainshaft rear cover oil seal with, jointing compound ai 
the seal, open side first, into the cover, so that’the rear of the seal is flush with the z 
the cover. Install the rear cover so that the speedometer driven gear ‘housing attac 
‘are towards the upperjedge of the transmission casing after smearing the ae of the 
threads of the sa bolts with jointing compound. : 


14. Tighten the universal joint flange attaching bolts to the specified torque. 
15. Install the speedometer driven gear and housing in accordance with the specifications on page E-8 


16. Install the bottom and top cover plates after smearing the face of the plate/s and the threads 
of the attaching bolts with jointing compound. 


Installation 
Note the following: 


1. Lightly smear the main drive pinion splines and the front cover sleeve with recommended 
grease. 


2. Tighten the transmission attaching bolts to the specified torque. 


3. Install the universal joint flange bolts with the heads at the front, and tighten to the specified 
torque. 


4, Use only recommended oil when refilling the transmission. 


5. Tighten the transmission support stay rod upper and lower nuts evenly and check the 
dimension given in Fig. E. 8 before tightening the locknuts. 


CHASSIS 


CROSSMEMBER « STEEL WASHERS 
“94 in: 
ALLE ZA. Fig. E.8 Transmission support. The upper and lower nuts must 
} \ be tightened evenly and adjusted to the dimension shown 


STAY ROD 
’ Sy 
.. SPECIFICATIONS 
Oil Capacity - Nominal oe ve +0 60° ear tow Se imp. pints (770. 6. meartes 
Transmission 


Transmission Identification 


Each unit has the model number and serial number stamped on a plate attached to the casing and 
can be identified by the first three figures of the serial number as follows: .- 


“Direct drive unit — Left drive, 515, right drive, 501. Overdrive unit —Left drive, 520, right 
drive, 519. 


- Mainshaft Gear End Float 


Second speed “Se ie = er . 0044 to .0143 in. 


Third speed Sei Siler ee eee a . 0049 to . 0148 in. 
Fourth speed (fifth on overdrive unit) a oe. Se - 0042 to .0161 in. 


Mainshaft Gear Retaining Washer Thickness 


Second Speed Rete So te ee ea: pee OS 
- 155:to:. 
Fourth speed (fifth on overdrive unit) eee ace kee - ae 2 0 078 ee eS COURT i 
3 . 152 to .154 in. Pas 
: : .156 to .158 in. 
+ . 160 to . 162 in. 
. 164 to . 166 in. Se 


. 168 to . 170 in. Pee 
Free Length of First and Reverse Shift Lug Springs 


Return Spring RS eS ae ee | - See Wee 1.00 in. 
Detent Spring Ari ee ee een ee 1.30 in. 


Speedometer Driven Gear Usage and Housing Location Data 


Housing — 

Rear Axle : Rear Tyre Teeth on Location 

Ratio Size Driven Gear (Fig. E. 9) 
5/37 (7.40 to 1) 10.00 - 20 19 A 
5/37 (7.40 to 1) 11.00 - 20 sets B 
6/37 (6.16 to 1) 9.00 - 20 16 Cc 
6/37 (6.16 to 1) 10.00 - 20 16 C 

cross-ply 

6/376. 16 to 1) i> 10.00 - 20 15 

radial 


6/37 (6.16 to 1) 11.00 - 20 sy 


Fig. E.9 -Speedometer driven gear housing locations 


i Rod Screws, and Short Gear S 
Reverse Rocker Arm Nut... 
Universal Joint Flange to Mainshaft Bo 

Transmission to Clutch Housing Bolts * 
Universal Joint Flange Bolts 


gf Striking Lever Screw we See db 
<r 
ee i. CW. RE 
"aie #1404. ft. 8 
~ *43 Ib. ft. 


cs 
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SECTION F — PROPELLER SHAFTS 


Two makes of propeller shaft are used, i.e. Hardy Spicer and BRG and are identified by the name 
cast on the propeller shaft yoke. The following notes apply to both makes. 


BEARING RETAINER 
AND SLEEVE 


Fig. F.1 Arrangement of support bearing at rear 
of front or intermediate propeller shaft 


9 


! 


Where two or three shafts are used, the rear of the forward and intermediate shafts are each 

carried in a single-row ball bearing. On models with two shafts the support bearing is retained 

in position on the rear of the forward shaft by a retainer and sleeve assembly, which incorporates 

a séal pressed on the shaft. The shaft is splined and engages a splined sleeve on the rear shaft. 

This form of sliding joint is also used between the intermediate and rear shafts on long wheelbase 
models. : 


en tl As asin Ea eadbbeabir ip 9 


The universal joint trunnions are lubricated on initial assembly and require no routine maintenance. 
Grease nipples are, however, provided on the sliding joints. Each needle roller bearing race is 
retained in the shaft yoke by a plate bolted to the yoke. A key formed in the plate engages a slot 

n the bearing race to mm race rotating in the yoke. 


When installing a propeller sf 


t, ensure that the arrows stamped on the shafts either side of the 
Sliding joint are in alignment wi 


1 each other within the limits allowed by the splines. 
“we 
Assemble the universal joint flange attaching bolts with the heads towards the front of the vehicle 
and tighten the nuts to 43 lb. ft. (clean dry threads). 


FRONT OR & 
REAR SHAFT INTERMEDIATE SHAFT 
Ss aes 


Fig. F.2 Propeller shaft sliding joint arrangement. Note the 
seal in the bearing retainer sleeve and the alignment arom, - 
on each shaft ce Ie ‘ 


a 


THESE ARROWS TO BE IN LINE 


The universal joint flange to front propeller shaft attaching nut on KML and KMH must be 
tightened to 240 lb. ft. (clean dry threads). ; 


SECTION G — FRONT AXLE 


DESCRIPTION . 
ee ee ee ee 
STEERING TIE ROD AND CONNECTING ROD 
STEERING AND THIRD ARMS 

STEERING KNUCKLES AND KING PINS 
SPECIFICATIONS 


DESCRIPTION 


The front axle assembly incorporates steering knuckle bushes and thrust bearings of oil- 
impregnated material. The thrust bearing consists of an oil-impregnated washer interposed 
between two ground spacers with an O-ring seal around the assembly. 


Fig. G.| Attachment of the steering arms. 
Inset shows the king pin thrust bearing 


The ends of the steering and third arms are tapered and-keyed to the bosses of the steering knuckle 
and secured by slotted nuts. = 


All steering rod ends have spring-loaded self-adjusting joints which are filled with lubricant 


on initial assembly, and do not require periodic lubrication. ‘ J 
Each hub incorporates ten wheel bolts and is secured to the steering knuckle spindle by a slotted 
nut. A leather oil seal is fitted to the inner end ofthe hub. The hub inner bearing abutment is. 
an integral part of the knuckle. 
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___ STEERING AND THIRD ARMS 


When installing the arms ensure that the mating tapers are clean and tighten the nuts to the 
~ specified torque. 


The detachable brake drum is secured to the hub by two countersunk screws. 
FRONT HUBS 


Bearing Adjustment 


Follow the same procedure as for other Bedford vehicles. After tightening the nut by hand, it may 
be necessary to turn the nut back to align its slots with the nearest split pin hole. 


Hub Oil Seal 


When installing the oil seal, press the seal into the hub until it is flush with the outer face of the 
hub. 4 


Wheel Bolts 

The wheel bolts are a press fit in the hub and do not require staking or peening. 
STEERING TIE ROD AND CONNECTING ROD 

Checking Ball Joints on the Vehicle 


The joints are of the spring-loaded type and it is possible to move the socket in line with the stud 
against the pressure of the spring. 


In service the maximum permissible amount of movement is . 08 in. If this limit is exceeded, or 
if there is any free play in the joint which can be felt without applying pressure, the joint must be 
renewed. me 


v 


STEERING KNUCKLES AND KING PINS 

Removal 

Remove the spacer located between the axle beam and the steering knuckle top boss before finally 
driving out the king pin, i.e. drive out the king pin until it is just below the axle beam top fa 
Remove the spacer and finally drive out the king pin. This will relieve the thrust bearing of pre- 
load and prevent damaging the bearing when removing it.. 


Inspection 


Service bushes are pre-finished to size, and do not require broaching. When installing new bushes 
they should be located .20 in. below the inner faces of the knuckle. Under no circumstances should 


the thrust bearings be cleaned in solvent as this has a detrimental effeet-on the surface of the 
bearings. _ = 


g = 
Installation 


-Note the following: 
1. Lubricate the thrust bearing, king pin and bushes with the recommended lubricant. 


2. A graded spacer is used-between the steering knuckle top boss and the axle beam to provide a 
‘ 


pre-load on the thrust bearing. 


To obtain the specified pre-load, install a suitable spacer and 
check the pre-load with a spring balance attached to the extreme threaded end of the knuckle spindle. 


3. Tighten the steering arm and third arm attaching nuts to the specified torque. 


SPECIFICATIONS 


Steering Geometry Angles — Standard Vehicles Unladen 


Castor Angle 
Camber Angle 


King Pin Inclination 


Front Wheel Alignment ... 


* Toe-out on Turns 


Zero (2° laden) 
Rail i ee at to 


52° 19 53" 


Parallel to .06 in. toe-in 


23° 


ys 


* Angle of inside wheel from straight-ahead position when outside wheel is at 20° 


Steering Knuckles and Axle Beam 


King Pin 


Diameter 


Fit in steering knuckle bushes .. .. 


Fit in axle beam 


Steering Knuckles 
Bush bore 


+ Thrust bearing spacer thickness 


+ For identification purposes the thickness range is stamped on the face of the spacer 


Steering knuckle pre-load (taken at extreme end of spindle) Se. eat oso0 bs 


Axle Beam 


King pin bore 


Hubs and Bearings 
Fit of Inner Bearing 


in Hub 


Fit of Inner Bearing 


on Wheel Spindle 


Fit of Outer Bearing 


in Hub 


Fit of Outer Bearing 


on Wheel Spindle 


.003 to . 006 in. 
interference 


. 0002 to .0012 in. 


clearance 


.001 to . 003 in. 
interference 


0002 to . 0013 in. 


clearance 


Scene a.  L. T4 88'to-) 1496 ine 


tie, 0007 to.. 0027 in. 
— clearance 


1.7505 to 1.7515 in, La ™ 


.120 to’. 1435 


increments of .001 in. 


rs 


iA 


eo.) Ls 149 to Saaecin. 


(Hub bore 5.370 to 5.372 in. 
(Bearing dia. 5.375 to 5.376 in. 


(Spindle dia. 2.6868 to 2.6873 in. 
(Bearing bore 2.6875 to 2. 6880 in. 


(Hub bore 3.6699 to 3.6709 in. 
(Bearing dia. 3.6719 to 3.6729 in, 


(Bearing bore 2.0000 to 2. 0006 in. 
(Spindle dia. 1.9993 to 1.9998 in. 


. 0008 in. interference 
J to .0012 in. clearance 


4 
: j 


Torque Wrench Data 

Steering Arms to Knuckle 

Tie Rod and Connecting Rod Attaching Nuts 
Drop Arm Attaching Nut 

Spring U-bolt Nut 


* Clean dry threads 


* 


* 


« 


x 


225 lb. ft. 
160 lb. ft. 
275 Ib. ft. 
140 lb. ft. 


SECTION H - STEERING 


DESCRIPTION eee ee 
BLEEDING THE HYDRAULIC SYSTEM 7 
HYDRAUING POMS: ,, .. ws eee 
STEERING SHAFT ANDCOLUMN .. .. .. .. .. H-4 
DROP ARM <3 ee es ee 
SPPERING- GHAR > Sree ee as 
SPEC IMCATIONS. ee eg 
DESCRIPTION 


_ The steering gear is a Burman re-circulating ball integral power-assisted unit (Fig. H. 1) having 

_a constant ratio, achieved by rack teeth on the cylindrical part of a main nut, meshing with three 

teeth of the sector on the drop arm shaft. Power assistance is by hydraulic pressure from an 
engine-driven roller vane type pump supplied from a separate reservoir mounted on the cab. 


The drop arm shaft is carried on roller bearings. The main nut incorporates a ram at its lower 
end, working in a bore in the gear casing, and sealed by two conventional piston rings. j b 


Fig. H.2 Lay-out of power steering system 


High pressure oil enters the unit at the lower end and passes up a hollow worm shaft to a rotary 
. two-way spring-loaded valve inside the worm shaft which is splined to the steering shaft. 


Tn the neutral position, i.e. no torque applied to the’steering wheel, all the valve ports are open: 
nd oil returns to the reservoir through a connection at the top of the steering gear case. 


na clockwise torque is applied to the steering wheel (or anti-clockwise on left drive), : the 

valve rotates relative to the worm shaft to close the return ports and allow high pressure oil to 

_ pass down 2 slot in the worm shaft to the lower side of the piston, thus assisting upward movement 

of the main nut. ~The degree of assistance is proportional to the torque applied.to the wheel. 

At.the same time, low pressure oil is displaced from the upper side of the piston through the : 

return ports and back to the reservoir. = : ; = Se Sa gre 

_ When.an anti-clockwise torque is applied (or clockwise.on left drive), the reverse occurs, ‘so that 
hydraulic assistance is applied to the upper side of the piston: = 

“SEO prevent excessive loading of the front axle lock stops, hydraulic proce ae is bled off, so that. 

power assistance ceases before the main nut reaches the limits of its travel” , ‘ a: , 

€ BLEEDING THE HYDRAULIC SYSTEM . : ae ao 

t ; : 

_~ 1., Run the engine at idling speed for two minutes‘and at the same time a aoe the oil in the 

sy _ reservoir at the indicated level,.and check for oil leaks. 


2 Raise the front of the vehicle so that the wheels are clear of the ground. 


‘4 With the engine running at approximately 1500 r.p.m., turn the road wheels through right and 


“left locks, lightly contacting the stops, until air bubbles cease to appear in the oil reservoir. 


ay d 


a Lower the vehicle, and with the engine running at 1500 r.p.m., again turn the road wheels sites 
through both locks. Recheck for oil leaks. ; Perce 8 ; 


», 5. Recheck the oil level and top-up if required. 


on 
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2. Fully open the control valve and bleed the system. 


- geconds as this increases the oil temperature and may cause undue wear of the pump components. 


(a) Remove the cover from the reservoir, and with the engine running at idling speed turn the 


: Sticking pump flow control valve is indicated. 


= bracket. 


f<Disassembly 3 es oe 


2 aS This will aset | in locating the plats ‘correctly on reassembly. 


5 ae Withdraw the pump cover and shaft as an seEEMDY, taking care not to/lose the vane carrier te 


ee eae Se ae oe ——> 
pies Ss ee os ee 


HYDRAULIC PUMP ~ 
Pressure Check 


A; Disconnect the high pressure hose from the lower end of the steering gear and connect a 
pressure gauge to the hose and install a control valve between the gauge and the high pressure 
hose union on the steering gear. 


3. With the engine running at idling speed, slowly close the control valve, when the pressure 
should rise to the specified limits. Do not allow the valve to remain closed for more than 8 


If the pressure does not rise to the specified limits, check the operation of the pump as follows: 
steering through both locks. If oil flows through the filter but the pressure does not rise, a 
(b)-. Remove and clean the pump flow control Exaile. Should the trouble still persist, the pump 


must be removed gt examination. 


4. After completffpthe pressure check, make sure that the hose is securely connected at ties 
lower end of the steering gear case, then refill and bleed the system. 


Removal Mg 


Before removing the thrall bolts securing the pump to the engine front plate, s slacken the bolt in 
the centre of the jockey pulley and adjust the pulley to relieve the tension on the pulley mo 


—— 
53 


drive in. za eae 
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Orifice tube I 1. O-ring seal 
2. Pump body 12. Vane carrier SIS 
3. Valve cap ~ 13. Vanes ee cS ¥ 
<4 ®. 4. O-ring:seal 14. Drive pin - ae : 
es 9 3 : 5. Flow contro! valve 15. Pump shaft : 
ji pr ol 6. Valve spring 16. Dowel 
7. O-ring seal 17. Pump cover 
ae 8. Cam insert lock pin 18. Seal 
Ste 9. Bush : 19. Bearing — 
Pe 6 10. Cam insert 20. Cover screw and lockwash: I 


i H.3- ioe pump components a8 


3. Tip the vane carrier and vanes out of the pump body and withdraw the cam insert and lock pin. 
4. Discard the O-ring seals from the pump body and cam insert. 
4 . 5. Remove the oil seal after tapping the shaft and bearing out of the cover. 
Inspection and Reconditioning 
1. When installing a new bearing on the shaft it must be located against the shoulder on the shaft. 


2. New Shaft bushes are pre-finished to size and should be pressed in until .03 in. below the 
faces of the body and cover. 


3. Check the end clearance of the vane carrier and vanes in the body. If the clearance exceeds 
the specified maximum, install new components. The vane carrier and vanes are serviced only 
as a matched set. 


Reassembly 


a 1. Ensure that the cam insert is located by the lock pin, and install the vane carrier as shown in 
Bi Fig. H.4. 


GREATER ANGLE IN 
LEADING POSITION 


Fig. H.4 Showing correct assembly of the vane carrier 


2. Tighten the cover securing screws and the flow control valve cap, to the specified torque. 
Check the shaft for free rotation. 

Installation XN 

Bae ee & 

1. Install a new gasket between the pump and engine front plate. 


2s 
Bees 


2. Before connecting the hoses to the pump, prime the pump with recommended oil. 


3. Refill and bleed the system as described on page H-2. 
\ 


STEERING SHAFT AND COLUMN 


Removal 


The column and upper shaft, complete with steering wheel, can be withdrawn from the steering - 


I re — 


gear after removing the four nuts securing the column to the steering gear. 
Bush Renewal 


The steering shaft top bush can be driven out of the column after removing the steering shaft and 


wheel. The service bush is pre-finished to size and should be pressed in flush with the top of 
the column. x 


Smear the bore of the bush with recommended lubricant. 
DROP ARM > 


When removing the drop arm use remover VR 2014 as shown in Fig. H.5. 


Fig. H.5 Removing the drop arm 


S 3138 
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STEERING GEAR 
Removal 
1,. Withdraw the drop arm as shown in Fig. H.5. 


2. It is necessary to remove the column and upper shaft before the steering gear can be 
removed. 


Disassembly 7 


1. Before removing the lower cover, mark the position of the cover in relation to the steering 
gear case. . 


= Eject the main nut from the casing by rotating the worm shaft. 


3. The upper end plate is located in position by a socket head screw (Fig. H.6) which locks the 
plate to one of the studs. Remove the screw and lift off the plate. \ 


Fig. H.6 Arrow indicates socket head screw in upper end 
plate. This retains the plate in position when the column 
is removed. 
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z 4, Lift out the worm shaft bearing top race and withdraw the shaft sufficiently to remove the balls. 
Inspection 


The main nut and worm shaft are serviced as a matched assembly and must not be renewed 
_ individually. é 


3 f > Sey os 
Fig. H.7 Steering gear components ae 
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Reassembly 


1. _ Renew all O-ring seals and ram rings. 


2. Assemble the worm shaft to the steering gear case and adjust the pre-load of the shaft to the 
specified limits by means of the shims located between the upper end plate and case. The pre- 
load check must be made on the steering wheel and it will be necessary to temporarily install the 
column and shaft. After obtaining the correct pre-load, tighten the socket head screw (Fig. H. 6). 


Fig. H.8 Showing the O-ring seals located in the upper end plate 


at 


ty 
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3. Smear the main nut balls with petroleum jelly and insert them in the transfer tube and bearing — 
track in the nut. 


4. Assemble the ram ring Installer VR 2013 (Fig. H.9) to the lower end of the main nut and 
enter the assembly into the lower end of the case until it engages the worm shaft, rotate the shaft © 
to draw the nut into the case. 


S 3141 


5. Before installing the lower end cover, locate the spring in the cover and insert the sleeve, .°. 
flat side to the worm shaft. a 


6. The drop ari shaft roller race must be installed in the case, with the open side of the race 
away from the centre of the case. 


7, Place a large diameter spacer on the sector with the chamfer on the bore of the spacer to the 
sector teeth, and insert the sector into the flat machined side of the drop arm shaft. 


8. Place the bearing rollers in the case and temporarily install the shaft. Check the clearance 
in the mid-travel position, between the sector spacer and the drop arm shaft. If necessary, 
insert a thicker or thinner spacer to obtain the specified sector-to-main nut clearance. Spacers 
are serviced in five thicknesses. 


9, Withdraw the drop arm shaft and assemble a spacer and circlip to retain the sector in the 
shaft. Select a spacer which will take up all clearance between the drop arm shaft and the 
circlip. Install the circlip so that the slight chamfer on the bore of the circlip is to the shaft. 


10. Install the remaining roller race, open end first, in the side cover and install the rollers. 


11. Before installing the side cover, locate the O-ring seals over the four side cover studs 
indicated by arrows in Fig. H.10. 


ee 


Fig. H.10 Arrows indicate studs to which O-ring seals 
must be assembled before installing side cover 
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\ 
12. Check that the total pre-load of the steering gear is within the specified limits before 
removing the column and upper shaft prior to installing in the vehicle. 


Installation 


“1. Before installing the steering column and upper shaft, ensure that the plain washer is located 
in the counterbore in the upper end plate. 


ee eo oo wen ete a ce Tee en a ee 


2. Tighten the drop arm nut to the specified torque. 


3. Refill with recommended oil and bleed the power steering system. 


SPECIFICATIONS 


Steering Gear 
Oil Capacity of System— Nominal ots eae 
Hydraulic Pump Pfessure Ay cag ded Rae ee se 
Worm Shaft Bearing 
ana ber Of DANS 254.5 oo-0 live pe aes 
Main Nut Assembly 
Number of balls 
Upper End Plate Shims—Thickness 
Sector to Drop Arm Shaft Spacers—Thickness 


Sector to Main Nut Clearance Sao acs oe 
Worm Shaft Bearing Pre-load— Drop arm shaft removed 
Total Pre-load of Steering Gear .. .. .. .. 


Hydraulic Pump perk 
Flow Control Valve Spring 

Load when compressed to . 82 in. PL en ee 
Vanes and Carrier End Clearance A agian Mere 
Cam Insert Clearance in Body .. .. .. ss «- 


Torque Wrench Data 


Steering Gear Attaching Bolts Oe eee 
Drop Arm Nut St Sea Coes tS eee 
Steering Gear Side Cover Nuts Roe ancy. at SEE tS 


Steering Gear End Cover Bolts .. .. 2. .s. .% 


Hydraulic Pump 


Pump cover screws ee 


Flow control valve cap Seg ee re NOR tee me 


* Clean dry threads 


.. 53 Imp. pints (62 U.S. pints) 


2 pe 
750 to 850 lb/sq. in. 
15 


28 
-0025, .0040, .0050 and .0100 in. 


.093, .098, .103, .108 and 
. 113 in, 


Zero to .005 in. 
2 to 80z. at steering wheel rim 


12 to 160z. at steering wheel rim- 


8 to 9 lb. 
.002 in. maximum 
. 0009 to .0025 in. 


AOD atts 
oT Abs tt; 
* 18 ‘th.. ft: 
ToLedDs tt. 


*:1 5b, ft. 
* 32 Ib. ft. 


ed * = 
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SECTION J — BRAKES 


DESCRIPTION——-TRUCKS AND TIPPERS J--1 
DESCRIPTION—-TRACTORS J- 6 
GENERAL NOTES J -10 
NON-RETURN VALVES J -11 
SAFETY VALVE ieee J -12 
LOW PRESSURE WARNING SWITCHES J -12 
AUTOMATIC DRAIN VALVE Sy Se eee ee ea 
DOUBLE CHECK VALVE AND STOP LAMP SWITCHES J -16 
HAND CONTROL VALVE—TRACTORS J -18 
RELAY VALVE—TRACTORS J -21 
FOOTBRAKE PEDAL AND VALVE J -23 
PARKING BRAKE VALVE J -27 
LOAD SENSING VALVE—TRACTORS J -28 
FRONT AND REAR BRAKE ACTUATORS J -31 
BRAKE SHOES Ss ere J -34 
PARKING BRAKE LEVER AND LINKAGE A ie 914, 
SPECIFICATIONS J) 39 


DESCRIPTION——-TRUCKS AND TIPPERS 


Trucks and tippers are fitted with a two-line air-operated two-leading shoe braking system, 

including an air-assisted mechanical parking brake. There are two compressed air reservoirs 

and two sets of air lines, one set operating the air brakes by piston, the other by diaphragm action. 

¢ deombined piston/diaphragm units actuate the wedge type expander of each brake shoe assembly. 

ie. 

_K reserve or secondary brake system is automatically ya UNLOADER VALVE 
bro into action in the event of any failure in the 


Satis FROM AIR 
main service brake system. CLEANERS 


—— 


The following description should be read in conjunction 
with Figs. J.4 and J.5, showing the location of the 
various brake components on the chassis, and the 

pipe connections. —— 


Air Supply System 


Air Compressor (Fig. J. 1) 


= TO 
CONDENSING 
RESERVOIR 


\ 


AW 


mS 


So 
Air pressure is supplied by an engine-driven single- \ 
cylinder compressor (3) fed through the engine air 
cleaners. 
[ FROM GOVERNOR 
WO VALVE 2 


Fig. J. | Air Compressor 


: - Condensing Reservoir (Fig. J.2) 


From the compressor, air is delivered to a condensing reservoir (1) through a non-return valve 
4 (2) which prevents loss of pressure from the reservoir in the event of compressor or pipe failure. 


TO AIR PRESSURE ||| SBIR sarery 
RESERVOIRS HEAT 


Fig. J. 2 Condensing reservoir 


AUTOMATIC WATER FROM GOVERNOR 
DRAIN VALVE VALVE 


The condensing reservoir is mounted at the front of the vehicle to ensure maximum air cooling. 
and condensation of water vapour. It is fitted with a non-adjustable ball-type safety valve to | 
limit pressure build up in the event of governor valve failure. 


Governor Valve (Fig. J.3) 
Between the condensing reservoir and an unloader valve in the compressor cylinder head, is a 
diaphragm-type governor valve (5) which regulates the air pressure in the supply system. 
Pressure in the line between the governor valve and the unloader valve alternates between 
sal atmospheric and reservoir pressure. This intermittent pressure is fed to and operates an 

automatic water drain valve in the condensing reservoir. 


Fig. J. 3. Governor valve 
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Air Pressure Reservoirs (Fig. J. 6) 


Dry air from the condensing reservoir passes through non-return valves (6) to a service line air 
reservoir (7) and a secondary line reservoir (9). These reservoirs are one assembly and 
incorporate switches which actuate a buzzer in the cab if the pressure in either falls below the 
minimum required. 


SECONDARY LINE SERVICE LINE TO 
RTO FOOTBRAKE VALVE a FOOTBRAKE VALVE 


URN VALVES 


FROM CONDENSING | 
RESERVOIR 


Fig. J.6 Air pressure reservoirs (trucks and tippers) 


e 
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Footbrake Valve 


_ Air from both reservoirs is delivered to a reaction-type dual footbrake valve (14) connected to the 
brake pedal. The front half of the valve controls the service air system, and the rear half the 
_ secondary air system at a lower pressure. Connections are made from the inlet side of each 
half of the valve to a dual pressure gauge mounted in the cab. 
Rf 

Actuators % 

z oe 
Air from the footbrake valve is delivered to the dual piston/diaphragm actuator units (4), (13) 
and (8). 


. The actuators incorporate a piston for service operation, and a diaphragm for secondary operation. 
+ The rear actuators incorporate a lost motion attachment for a mechanical parking brake linkage. 


Service Brake Operation 


During brake application, air pressure supplied to the service line, and therefore braking effort 
at the wheels, is proportional to pressure on the brake pedal. 


» 


Secondary Brake System 


In the event of failure of the service circuit, full braking will be obtained from the secondary 

(diaphragm) side of the actuators. Increased pedal pressure, however, is required and this 

provides a third warning of a fault in the service circuit, in addition to the buzzer and low air 

pressure gauge reading. The secondary line to the rear actuators incorporates a double check 
valve (11), to isolate this circuit from the parking brake valve. 


verre UN tie 


are in one assembly, and all incorporate switches which actuate a buzzer in the cab if the 


Parking Brake 


The parking brake operates mechanically on the rear wheels and is air assisted. Whena pullis ~~ 
applied to the parking brake lever, a reaction type parking brake valve (12) is operated which ~ i 
supplies air to the diaphragms of the rear actuators. As the brakes are applied, the movement is 
taken up and held by the mechanical linkage. The double check valve isolates the parking brake 
circuit from the footbrake valve. ‘ 


DESCRIPTION— TRACTORS ‘ pe 
Tractors are fitted with an air-operated two-leading shoe braking system, including an air ~ 

assisted mechanical parking brake. There are three compressed air reservoirs and three sets 
of air lines, one set operating the tractor brakes by piston, and another the trailer service brakes 
and emergency system. The third set operates the trailer brakes and tractor front brakes by 
diaphragm. 


A reserve or secondary brake system can be brought into“Aaction by a hand control on the steering 
column, in the event of any failure in the main service braking system. , 


The following description should be read in conjunction with Figs. J.7 and J. 8, showing the 
location of the various brake components on the chassis, and the pipe connections. 


Air Supply System oo 
Air Compressor (Fig. J. 1) a 


Air pressure is supplied by an engine-driven single-cylinder compressor (3) fed through the engine : 
air cleaners. . + 


Condensing Reservoir (Fig. J. 2) i 
From the compressor, air is delivered to a condensing reservoir (1) through a non-return valve 
(2) which prevents loss of pressure from the reservoir in the event of compressor or pipe failure. Se 


The condensing reservoir is mounted at the front of the vehicle to ensure maximum air cooling 
and condensation of water vapour. It is fitted with a non-adjustable ball-type safety valve to limit © 
pressure build up in the event of governor valve failure. : 


Governor Valve (Fig. J.3) Fiat 


Between the condensing reservoir and an unloader valve in the compressor cylinder head, is a 
diaphragm-type ‘governor valve (6) which regulates the air pressure in the supply system. 
Pressure in the line between the governor valve and the unloader valve alternates between 
atmospheric and reservoir pressure. This intermittent pressure is fed to and operates an 
automatic drain valve in the condensing reservoir. 


&, 


Air Pressure Reservoirs (Fig. J. 9) 


Dry air from the condensing reservoir passes through non-return valves (8) to a tractor service 
line air reservoir (9), a trailer service and emergency line reservoir (12), anda supplementary 
reservoir (13) which supplies the secondary system and parking brake. Reservoirs (9) and (12) — 
pressur 


in gapsells below the minimum required. 
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Fig. J. 9 Air pressure reservoir (tractors) 
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Footbrake Valve 


Reservoirs (9) and (12) deliver air to a reaction type dual footbrake valve (17) connected to the 
brake pedal. The front half of the valve controls the tractor service air system and the rear half 
the trailer service air system. Connections are made from the inlet side of each half of the 
footbrake valve to a dual pressure gauge mounted in the cab. 


Air from the front half of the footbrake valve is delivered to the pistons of the dual piston/ diaphragm 
actuator units (5), (16) and(10). From the rear half of the footbrake valve air is delivered to the 
trailer service brakes. 
Load Sensing Valve 
- Incorporated in the service line to the tractor rear brakes is a load sensing valve (11). 
Supplementary Reservoir (Fig. J. 10) 
The supplementary reservoir delivers air to a hand control valve (18) on the steering column and 


a diaphragm-operated relay valve (7), and also to a parking brake valve (14). This circuit also 
incorporates a.pressure gauge in the cab. 


iene atin a ae 


"TO PARKING BRAKE BB -BUZZER 
ANB-HAND /, oor 


A 
#2 


: Fit J.10 Supplementary air reservoir (tractors) 
NON-RETURN | 
VALVE 


Actuators 
The actuators incorporate a piston for service operation, and a diaphragm for secondaryoperation. 


The rear actuators incorporate a lost motion attachment for a mechanical parking brake linkage. 


J-9 


Service Brake Operation 


During brake application, air pressure supplied to the tractor and trailer service lines, is 

proportional to pressure on the brake pedal. Due to the action of the load sensing valve, the 
braking effort of the tractor rear brakes is modified according to rear axle loading, the effort 
being a maximum under fully laden conditions. i 


Secondary Brake System 


In the event of failure of the service circuit, braking can be obtained from the secondary (diaphragm) 
side of the tractor front actuators, and the trailer brakes, by operating the hand control lever. 


bd The purpose of the relay valve in this circuit is to eliminate time lag during brake application and 4 
release. . 
. 
2 Fig. J.11 Trailer brake connections 
$3137 ae 
2 
Trailer Emergency Line 
: The trailer emergency line supplies air to an air reservoir and a relay and emergency valve, both 
mounted on the trailer. In the event of a break in the emergency line, the relay and emergency 
valve reacts to the pressure supply from the reservoir and automatically applies the trailer brakes. 
Parking Brake 
& 
The parking brake operates mechanically on the tractor rear wheels and is air assisted. When a : = 
. pull is applied to the parking brake lever, a reaction type parking brake valve (14) is operated 
— which supplies air to the diaphragms of the rear actuators. As the brakes are applied, the 
i movement is taken up and held Ly the mechanical linkage. 
s & GENERAL NOTES - a 
Exhausting the System 
Before removing any units from the supply line side of the system, apply the brakes several times 
to reduce the air pressure in the reservoirs to approximately 50 lb/sq. in. 
. . 
3 


Pipe Lines 


(a) Always take precautions to prevent dirt entering the air pressure system when pipes are 
disconnected and/or units removed. 


(b) Check for air leakage after reconnecting pipe unions. 


Component Reassembly 


(a) Renew all rubber valves, sealing rings and smear moving parts, including sealing rings, with 
the recommended lubricant. 


Se 
, Fatal a ie 


(b) Use sealing compound on taper thread connections. 


NON-RETURN VALVES 


Two types of hon-return valves are used. One type (Fig. J. 12) screws direct into the input side 
of the reservoirs. The valve consists of a body and screw cap containing a half round rubber 
valve spring-loaded against a removable seat. 


|. Valve spring guide 
2. Sealing washers 
3. Valve seat 

4. Valve 


Fig. J.12 Reservoir non-return valve 
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The other type (Fig. J. 13) is in the pipe line between the compressor and condensing reservois. 
This valve consists of a rubber disc valve spring-loaded against a seat integral with the valve body. 
An arrow on the body of the valve indicates direction of air flow. 


Air Leakage Test sey 


~1. Charge the system to the specified operating pressure and stop the engine. 


. 


2. Disconnect the inlet pipe from the valve and coat the open end of the valve with soap solution 
and check for leakage. Leakage should not exceed a 1.00 in. soap bubble in one second. 


Removal “ 


When removing the non-return valve from the reservoir, locate the wrench on the smaller hexagonal 
part of the valve. 


Installation 


When installing the non-return valve in the air pressure pipe line from the compressor to the 


FROM COMPRESSO 
— <<» 


>, SG 


NON-RETURN VALVE 


é 
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|. Outlet port 4. Inlet port , : 
2. Seal 5. Valve port Fig. J.14 Non-return valve air line connections 
3. Valve 6. Valve stop 


Fig. J.13 Line non-return valve 


SAFETY VALVE 


The safety valve is located in the condensing reservoir and protects the air system against 
excessive air pressure. The valve is non-adjustable and consists of a body containing a spring- 
loaded ball-check valve retained’ by a washer and circlip. A dust cover is fitted over the valve 
body, 


Operating Test 


1. Disconnect the governor valve air feed pipe union from the condensing reservoir and install 
a plug in place of the union. 


2. Replace the automatic drain valve with a pressure test gauge. 
3. Start the engine and charge the system. ‘If the safety valve fails to release air at the specified 


pressure, remove and clean the valve. The valve is not adjustable; if it still fails to operate 
within the specified limits renew the valve. 


Air Leakage Test 
1. Charge the system to the specified operating pressure. 


2. Smear the exhaust port with soap solution. If air leakage exceeds a 1.00 in. soap bubble in 
five seconds at 90 lb/sq.in. renew the valve. 


LOW PRESSURE WARNING SWITCHES 


A switch is incorporated in each air pressure reservoir, except the condensing reservoir, and 

provides audible warning of low air pressure by means of a buzzer in the vehicle cab. The switch 
is a Sealed unit and consists of a body, spring loaded diaphragm and contacts. Under normal 
operating conditions the pressure of air against the diaphragm holds the switch contacts apart. 


Immediately the air pressure falls below the specified limit the contacts close and current is passed 
to operate the buzzer in the cab. 


Operating Test 


1. Charge the system to the specified operating pressure. 
2. Disconnect the lead from the switch/es not being tested. Each switch must be tested individually. 


3. Slowly reduce the air pressure until the buzzer in the vehicle operates and check the pressure 
registered on the gauge. If the switch fails to operate the buzzer at the specified pressure, renew 
the switch. 


Leakage Test 


Charge the system to the specified operating pressure and smear the complete switch with soap 
solution and test for leakage. If leakage is indicated, renew the switch. 


AUTOMATIC DRAIN VALVE 


The automatic drain valve comprises a body and two covers containing two valve assemblies and 
a valve operating assembly. 


The valves are spring-loaded against conical seats in the top and bottom covers. The valve 
operating assembly comprises two diaphragms clamped between the body and covers and fitted one 
at each end of a piston which operates in a bore in the body. The assembly is biased towards the 
bottom of the valve by a return spring. 


_ The drain valve is controlled by the governor valve. When the governor valve cuts in, compressed 
air from the valve enters the drain valve body beneath the upper diaphragm and lifts the valve operating 
assembly. As this occurs, the lower valve is lifted by its spring and closes the passage through 

-the bottom cover. Further upward movement of the operating valve assembly then lifts the upper 
valve off its seat, and water and compressed air pass from the reservoir to the chamber above the 
upper diaphragm and through a hole in the valve centre guide to the chamber below the lower 
diaphragm. The lower valve is held on its seat by the spring which is strong enough to resist full 
reservoir pressure on the valve. , : 


Fig. J.15 Automatic 
drain valve operation 


DUMPING 


TRANSFERING 
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‘and blow dry with compressed air. 


When the governor valve cuts out the pressure is released from upper diaphragm and the valve 
operating assembly is moved downwards by the return spring. 


When this occurs, the upper valve reseats preventing further escape of air from the reservoir and 
the lower valve opens, allowing water and air to exhaust through the drain cap. 


Operating Test 


1. Charge the system to the specified operating pressure. 


2. With the engine running, decrease the pressure by applying and releasing the brakes, and 
check that the drain valve exhausts air and/or condensate. 


If the valve fails to operate check the pipe connection for air leaks at the governor valye and at 
the drain valve. If these are satisfactory the drain valve should be checked for air leakage. 


Air Leakage Test Ee Wie ie 


The reservoir should be drained of any condensate, by causing the drain valve to operate, before 
testing the valve for air leakage. 


1. Charge the system to the specified operating pressure. 


2. With the engine running, smear the entire valve and the air pipe connection with soap solution. 
Leakage from the drain port in excess of .50 in. soap bubble in five seconds.is not permissible. 
This indicates that the lower valve and/or seat is defective. 


Excessive leakage indicates a faulty upper diaphragm. Leakage from any other part of the valve ~ 
or from the pipe connection is not permissible. Leakage from the breather vent indicates that 

the piston sealing ring or lower diaphragm is faulty. : 
3. Stop the engine and decrease the pressure by applying and releasing the brakes until the 
drain valve operates and exhausts air, then smear the drain port with soap solution. Leakage 
from the drain port in excess of .30 in. soap bubble in five seconds is not permissible. Leakage 
indicates that the upper valve and/or seat is faulty. 


4, If the tests indicate an air leak, the drain valve should be removed and examined. 


Disassembly 


Remove the nuts progressively from the bolts securing the top and bottom covers to the main valve NS 
body as these are subjected to the diaphragm and piston return spring pressure. 


Inspection 


1. Wipe the rubber parts with a clean dry cloth, and wash all other parts in a cleaning solvent 


© 


2. Ensure that the breather vent hole in the body and the hole in the valve centre guide are free 
from obstruction. 


Reassembly 


1. Locate one of the diaphragms on the diaphragm retainer with the flat side to the retainer 
flange. Fit the sealing ring on the piston and slide the piston on to the diaphragm retainer. 


2. Smear the piston and bore in the body with recommended lubricant and insert the piston into 
the body. 


Filter 

Valve centre guide 
Valve body 

Air passage from governor 
Breather vent 
Lower diaphragm 
Drain port 

Lower valve 
Sealing ring 
Piston 

Upper diaphragm 
Upper valve 
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Fig. J.16 Automatic drain valve 


3. Locate the other diaphragm on the piston, with the beading around the diaphragm located in 
the recess, position the diaphragm plate on the diaphragm with the rounded edge of the plate to the 
Giaphragm. Screw the valve centre guide into the diaphragm retainer and tighten to the specified 
torque. : 


4. Smear the threads of both valves with Loctite Sealant before screwing on the nuts. Boas 


5. Insert the longer valve into the lower cover and locate the larger diam eter spring and spring 
retainer, concave side to the nut, over the valve stem and tighten the nut. 


6. Assemble the remaining valve, spring and spring retainer to the upper cover. 


7. Locate the main spring on the diaphragm plate, and assemble the upper and lower covers to the 


body. 
Installation 
After installing the drain valve carry out operating and leakage tests 
DOUBLE CHECK VALVE AND STOP LAMP SWITCHES 
‘Stop Lamp Switch 
The switch (Fig. J.17) consists of a metal body with a moulded plastic cover containing two 
terminals, an electrical contact strip, piston, diaphragm and piston return spring. When the 
brakes are applied the air pressure lifts the diaphragm, piston and contact strip to close the 


electrical circuit between the terminals. A switch is incorporated in both service and secondary > 
air lines on tractors and in the service line only on other models. : 


|. Contact strip 5. Body 
2. Piston 6. Gasket 
3. Diaphragm 7. Cover 


4. Air inlet port 8. Terminal Ee 


Fig. J.17 Stop lamp switch 


Combined Double Check Valve and Stop Lamp Switch 


The check valve (Fig. J.18) consists of the body which has one outlet and two inlet ports, anda 
cover containing a shuttle valve and guide. The valve is free to move along the guide and when the 
footbrake valve or the parking brake valve is applied, compressed air enters one of the inlet ports 
at each end of the valve body and moves the shuttle valve to the opposite end to seal the other inlet 
port. This allows air to pass from the appropriate brake valve to the actuators. 


|. Contact strip 6. Gasket 

2. Piston 7. Air outlet port 

3. Valve body 8. Air inlet port 

4. Shuttle valve 9. Shuttle valve guide 
5. Air inlet port 10. Diaphragm 


Fig. J.18 Double check valve and stop lamp switch 


The check valve is incorporated in the secondary line on all models, except tractors. 


The stop lamp switch is the same as previously described except that instead of being a separate 
unit it forms part of the cover for the check valve body. 


Air Leakage Test 
Stop Lamp Switches 


Charge the system to the specified operating pressure and apply the brakes. Coat the switch with 
soap solution and test for air leakage. Any leakage at the cover indicates a faulty diaphragm. 


Double Check Valve - 
Charge the system to the specified operating pressure. Coat the footbrake valve exhaust port 


- with soap solution. With the parking brake held on manually and the pawl disengaged from the _ 
ratchet, check for air leakage. : 
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Coat the parking brake valve cahaugt port with soap solution. Apply the-footbrake valve and check 
for air leakage. : 


Air leakage in excess of .50 in. soap bubble in five seconds in either of fe tests is not permissible, 
and indicates a faulty shuttle valve. 


mit 


Coat the check valve assembly and pipe connections with soap solution and apply both brake valves. 
Air leakage is not permissible from any part of the valve. 


- Inspection and Reconditioning. 


If the contact points in the stop lamp switch are only slightly pitted they can be cleaned with a fine 
cut file. Badly burnt or pitted contacts should be renewed, also the contact strip. 


Reassembly 
‘il 1. Smear all moving parts with recommended lubricant. 


2. When assembling the stop lamp switch diaphragm, position the diaphragm with the plain side 
to the piston. 


3. Press the Shotts valve guide (Fig. J. 18) onto the spigot in the check valve body so that the 
hole in the guide is in alignment with the outlet port. © 


4. Use new gaskets for the stop Me switch cover and check wae body cap. 


Installation 


After installing the switch and/or check valve carry out a leakage test. 


/ 


Fig. J.19 Double check valve and stop lamp switch air line 
connections 
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HAND CONTROL VALVE— TRACTORS 


The control valve (Fig. J. 20) consists of a body and cover containing a handle-operated inlet- 
exhaust valve assembly. The handle and head are secured to a cam follower located in the cover. _ 
The inlet-exhaust valve assembly is fitted below the piston and Comprise? an inlet valve: eet 
_ rubber valves, ppriae and spring | SS 


|. Tension pin 

2. Cam follower 

3. Cam 

4, Exhaust valve 

5. Exhaust valve guide and spring 
6. Inlet valve 

7. Exhaust port 

8. Inlet port and inlet valve seat 
9. Delivery port 

10. Piston and seal 

11. Head sealing ring 

|2. Adjusting ring 

13. Lockwasher 

14. Valve head 


Fig. J.20 Hand control valve 


When the handle is moved in a clockwise direction from the released position, force is exerted on 
pre the pressure graduating spring through the action of the cam and cam follower. The force of the 

spring on the piston causes it to move downwards. The exhaust seat in the centre of the piston 

contacts the exhaust valve and closes the exhaust passage in the piston. Continued downward 

movement of the piston unseats the inlet valve, permitting compressed air from the reservoir to 
: flow through the valve to the brake actuators. 


Operating Test 
1. Connect a pressure gauge to the delivery port (Fig. J. 20) of the hand control valve. 

* 2. Charge the system to the specified operating pressure. 

— 3. Gradually move the hand control to the fully on position; the pressure registered on the test 
gauge should increase until the pressure is the same as registered on the supplementary reservoir 
pressure gauge. 

If the pressure registered on the gauges is not the same, the valve should be adjusted as follows: 
(a) Remove the valve head and adjusting ring lockwasher. 
(b) Rotate the adjusting ring, clockwise to increase the pressure or anti-clockwise to reduce the 


pressure. Turning the adjusting ring one notch will raise or lower the pressure by approximately 
5 Ib/sq. in. 


be removed. 


4, If after adjusting the valve the required pressure is not obtainable the valve is faulty and should 


Leakage Test 


—" 1. Disconnect the exhaust air line from the exhaust port. 
2. Charge the system to the specified operating pressure. 


3. With the control lever fully off, smear the exhaust port with soap solution and check for leakage. © 
Air leakage at this point will indicate a defective inlet valve or seat. 


= 4. With the control lever fully on, again check for leakage from the exhaust port. Airdeakage 
in excess of a 1.00 in. soap bubble in five seconds will indicate a defective exhaust valve or seat, 
or a faulty piston sealing ring. 


Disassembly 
~1. Drive out the tension pin from the valve head and withdraw the control lever. Lift off the = 
e valve head and remove the adjusting ring lockwasher. 
z, 2. Remove the cover from the body and withdraw the cam and follower. Unscrew the adjusting 
' ring. 
~ 


3. Remove the inlet-exhaust valve assembly from the body. 

4. Insert a rod into the inlet port to hold the inlet valve on the seat. Depress the exhaust valve 
guide and spring and remove the rubber exhaust valve. Withdraw the stem from the inlet valve 
seat and remove the rubber inlet valve. 


Installation 


7 1. During assembly of the control valve smear the bore in the body with recommended lubricant. 


Fig. J.2| Hand control valve air line connections 


~ EXHAUST TO 
ATMOSPHERE 
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2. Screw the adjusting ring into the cover until the top of the ring is flush with the top of the 
cover. Lubricate the cover bore, cam and follower with recommended lubricant. 


~ 


3. Do not fit the tension pin in the control lever until the valve has been adjusted. 
4, Install the control valve in the vehicle and carry out operating and leakage tests. 
RELAY VALVE— TRACTORS 


The relay valve (Fig. J. 22) consists of a body and cover containing a spring-loaded air supply 
valve, a diaphragm and a diaphragm guide. An air inlet from the hand control valve is incorporated 
in the relay valve cover. 


. Diaphragm guide 

. From brake valve 
. Diaphragm 

. Exhaust passage 
Adaptor 

. To actuators 

. Exhaust port 

. From reservoir 

. Supply valve 
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Fig. J.22 Relay valve 
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The exhaust valve is formed by the diaphragm and a circular lip in the body, which are normally in- 
contact, and beneath which is an annular passage leading to an exhaust port. A cap nut in the base 
of the body retains the supply valve assembly in position in the body and also forms the air inlet 
from the supplementary reservoir. An adaptor bolted to the valve body incorporates a delivery 
port to the brake secondary circuit. “Ss : 


When the hand control valve is operated compressed air enters the chamber between the diaphragm 
and the cover and depresses the diaphragm. This seals off the exhaust port beneath its outer 
edge while the centre is deflected, forcing the diaphragm guide and supply valve down, allowing 
compressed air from the supplementary reservoir through to the underside of the diaphragm guide 
and to the tractor front brake actuators and trailer brakes via the adaptor. 


When the hand control valve is returned to the off position the pressure above the diaphragm is 
reduced, the brake line pressure below the diaphragm overcomes it and lifts the diaphragm. 

This opens the exhaust passage under the outer edge of the diaphragm allowing the pressure inthe - 
brake line to exhaust-to atmosphere. 


Operating Test 
1. Connect a pressure gauge to the trailer secondary line coupling on the tractor. 
2. Charge the system to the specified operating pressure. 


3. Turn the hand control lever fully on when the pressure registered on the test gauge should be 
the same as the pressure on the supplementary reservoir pressure gauge. 


4, an the hand control lever fully off and check that air pressure is exhausted prompiie from 
the exhaust port of the relay valve. 


5. If the pressure registered on the test gauge during the above test is not as specified, | the ¢ relay 
valve is faulty. 


ae 


5 Leakage Test ‘ Be ~ ES, 
1. Charge the system to the specified operating pressure. 


2. With the hand control lever fully off, smear the exhaust port of the relay valve with soap 
solution and check for leakage. 


3. With the hand control lever fully on, again check for leakage from the exhaust port. Air 
leakage in excess of a 1.00 in. soap bubble in one second on either of the tests is not cd Sige te 
If excessive leakage is evident the valve must be repaired or replaced. 


Disassembly - a 


Do not remove the supply waive seat from the valve body unless replacement is necessary. as 
required, the seat may be pressed out through the bottom of the body. 


us 


Reassembly 


“ . te 


is Before reassembling the relay valve check that the diaphragm guide is a free sliding fit in the 
valve body. 


2. Lay the guide ring on a flat surface and check that the ends of the ring are not inline. The 
ring should be twisted so that one end is approximately .38 in. higher than the other. 


3. Always renew the diaphragm, the adaptor joint and the O-ring. 


ee 


4. During reassembly lubricate the guide ring and supply valve stem with recommended lubricant. 


5. Hold the guide ring in position on the guide with the gap in the ring centred in any one of the 
grooved lugs, and insert the assembly into the body. 


6. Install the bleeder passage O-ring on the body and position the diaphragm ring and diaphragm 
so that the bleeder passage openings are in alignment. 


Installation 


Install the relay valve in the vehicle and carry out operating and leakage tests. 
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Fig. J.23 Relay valve air line connections 


- FOOTBRAKE PEDAL AND VALVE 


On trucks and tippers, the front half of the reaction type footbrake valve (Fig. J.24), controls the 
service line, and the rear half the secondary line. Ontractors, the front half of the valve controls 
the service line to the tractor and the rear half controls the trailer service line. 


When the brake pedal is depressed force is applied via the plunger and graduating spring to the 
pistons, causing the exhaust valve seats of both pistons to close on the inlet/ exhaust valves. 
Further pressure on the pedal, and the pistons unseats the inlet valves allowing compressed air 
from the reservoir to pass to both air lines. 


On trucks and tippers, the service line piston return spring is weaker than the secondary piston 
return spring, and this differential maintains the service line air pressure approximately 25 lb/sq. in. 
more than the secondary line until maximum pedal pressure is reached, when air pressure in both 
lines are the same. Ontractors, air pressure from the front and rear half of the valve is the 

same. 


Pedal and Linkage Setting 


1. Adjust the pedal stop bolt to obtain the specified dimension between the underside of the toe 
panel and the pedal lever (Fig. J.25) 


er 


2. . Detach the pedal return spring from the push rod relay lever, and disconnect the push rod from 
the lever. 


3. With the brake pedal held against the stop bolt and the brake valve in the fully off position take 


up any backlash in the push rod by adjusting the pedal rod clevis until the clevis pin can just be _ 
inserted in the relay lever. 3 


4. Screw in the pedal stop bolt half a turn (to provide pedal free travel). 
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= |. Seal f 8. Operating plunger 15. Valve guide 
2. Inlet valve seat 9, Plunger body 16, -Circlinos~< 
3. Secondary line exhaust valve and piston 10. Plunger return spring 17. Valve body 

~ 4, Supply port for service line Il. Service line piston return spring 18. Delivery port to secondary | 
5. Valve carrier 12. Delivery port to service line 19. Secondary line piston retur | 
6. Valve carrier stop bolt 13. Exhaust valve seat 20. Supply port for secondary line ~ 
7. Service line exhaust valve and piston 14. Valve spring 21. Exhaust check valve 


Fig. J.24 Sectioned view of footbrake valve 


. Pedal stop bolt ° 
. Pedal push rod 

. Brake relay lever 
. Footbrake valve 


Fig. J.25 Brake pedal setting 


Valve Operating Test 


1. Connect an air pressure test gauge in both delivery ports of the valve. 
2. Charge the system to the specified operating pressure. 


3. Gradually apply the footbrake and note the pressure registered on the test gauges. On tractors, 
pressure from both outlets should be the same and should increase with brake pedal effort until 
the maximum registered pressure on the test gauges and the vehicle gauges is the same. 


On trucks and tippers, pressure from the secondary line outlet should be approximately 25 Ib. /sq. in. 
less than the service line until maximum pedal effort is applied, when pressure from both should 
be the same as indicated on the vehicle gauges. 


ai 


SECONDARY TRAILER SERVICE 
SUPPLY LINE SUPPLY LINE 
FROM RESERVOIRe FROM RESERVO LBs 


Fig. J.26 Footbrake valve Fig. J.27 Footbrake valve 
air line connections - Trucks and tippers air line connections - Tractors 


# 


4. Release the brake pedal and check that the pressure falls immediately to zero on the test 
gauge. : 


.. If the pressure registered on the test gauge during any of the above tests is not as specified, 
the footbrake valve is faulty. 


Air Leakage Test 

L. Charge the system to the specified operating pressure. 

2. With the pedal fully released, smear the exhaust check valve with soap solution and check for 
leakage. Air leakage at this point will indicate faulty valve carrier sealing rings and/or inlet 


valves and seat. 


3. With the brake pedal fully applied, again check for air leaks from the exhaust check valve. 
Air leakage in excess of a 1.00 in. soap bubble in five seconds will indicate faulty exhaust valves 


and seats, piston sealing rings and valve carrier lower sealing ring. 


4. With the brake pedal fully applied, smear the valve body and air line connections to the valve 
with soap solution and check for leaks. 


Disassembly 


1. Before diassembling the valve, mark the position of the plunger housing in relation to the 
valve body. 


2. The valve carrier is located in the valve body by a stop bolt (Fig. J. 24). Depress the 
carrier and then remove the bolt and withdraw the carrier. 


3. The inlet/exhaust valve controlling the service line air pressure is located in the rear end : 


of the valve carrier and the inlet /exhaust valve for the secondary line is located in the rear end 
of the valve body. Both valves are retained in position by circlips. 


= = x 


Inspection and Reconditioning 


i: Wash all metal parts in a cleaning solvent. 
2. Renew all rubber components. 
3. The exhaust valve seat may be refaced on a surface plate using fine emery cloth. 


4, Ensure the breather hole in the front piston is clear. 


_ Reassembly 


2. Care must be taken not to damage the sealing rings as they pass over the Rives in 


3 3. Ontrucks and tippers, the rear piston return spring is conical shaped. The small Bid of tel 
spring must be to the piston. * 


4. Ensure that the circlip locating the valve assembly in the valve carrier is located correctly. 


5. Locate the valve carrier in the valve body with the spigot on the end of the carrier to the front —s: 
end of the body (Fig. J.24). Depress the carrier and install the stop bolt. 


6. tall the operating plunger return spring assembly in the valve body so that the ball in the 
end’ of the assembly is located in the centre of the piston. 


— . Align the marks made on disassembly on the plunger housing and valve body, and install the 
housing. : 


Ins tallation 


Af. Before connecting the air lines to the delivery ports (Figs. J. 26 and J. 27), carry out an 
operating test and an air leakage test. 


2. Check the brake pedal linkage and adjust if necessary. “, 


PARKING BRAKE VALVE 


the front of the body houses an adjustable plunger. 


2 C) : 4 , 7 


The valve comprises the body which contains the operating piston and the inlet / exhaust valve and 
guide. Anadaptor, which also incorporates the air inlet port, is screwed into the rear end of 
the body and retains the inlet and exhaust valve assembly in the body. 


The valve cover bolted to 


. Plunger adjusting screw 


| 
<7 2. Plunger 
\ fae 74 LAV) Myf 3. Exhaust valve seat 
Vagrel RY 9 4. Exhaust valve 
rey ee: —— == ~ SS 5. Inlet valve seat 
HEE i ann } | 6. Inlet valve 
b 7. Adaptor 
GA Cee = SING Ni Sy 8. Su 
. Supply port 
Dp aa a | WS 9. Valve body 
tga Lio aye LZ, 10. Seal 
eS @| ‘wy 1. Delivery port 
14 12. Valve spring 
13 9 13. Piston 
12 Il 10 14. Filter 


Fig. J.28 Parking brake valve 


When the plunger is depressed, by operating the parking brake, the exhaust valve closes and the 
inlet valve opens allowing air pressure from the reservoir to pass to the rear brake actuators. 


Operating Test 
1. Charge the system to the specified operating pressure. 
Bo. 2. Connect a pressure gauge to the outlet port of the valve. 
3. With the parking brake held on manually and with the pawl disengaged from the ratchet, 
pressure registered on the test gauge should be the same as on the vehicle secondary line gauge for». 


trucks and tippers and the hand control gauge on tractors. 


If the pressure is less on the test gauge than registered on the vehicle gauge, check and if 
“ necessary, adjust the valve setting (Fig. J.29). ’ 


4. With the parking brake held on mechanically, i.e. on the pawl and ratchet, check that the ae 
pressure on the test gauge falls to zero. If the pressure fails to fall to zero, check and if 
necessary, adjust the valve setting. 


5. If the pressure registered on the test gauge during any of the above tests is not as specified 
the parking brake valve is faulty. 


Air Leakage Test . 


; stem to the quer came pressure. 


- for leakage. Any leakage will indicate a faulty inlet valve or sealing rings. 


$3154 


The clearance indicated at ‘A’ between the valve 


plunger adjuster and the reaction lever, must be .02 $3131 
ta .04 in. when the parking brake lever is in the |. From secondary reservoir on trucks and tippers; 
off position from supplementary reservoir on tractors. 
2. To rear brake actuator diaphragms (via double 
Fig. J.29 Parking brake valve setting check valve on trucks and tippers) its 


Fig. }.30 Parking brake valve air line conriéctions 


2. With the parking brake fully released, smear the valve assembly with soap solution and check 


3. With the parking brake held on manually with the pawl disengaged from ratchet, again check 


for air leaks. Any leakage will indicate a faulty exhaust valve or sealing rings. ~*~. #\ 
Removal se , 


The valve is secured to the pawl and ratchet support bracket by two bolts. 


Disassembly 


1. The inlet and exhaust valve assembly can be removed from the rear of the valve after 
unscrewing the adaptor. 


2. Withdraw the valve after removing the valve rubber cap. 

Reassembly 

Ensure the eh séenring the operating plunger is correctly located in the plunger groove. 
Installation 

1. When installing the valve, reset the valve plunger adjusting screw (Fig. J. 29) 

2. Carry out an operating test and an air leakage test. 

LOAD SENSING VALVE- -TRACTORS 

The valve (Figs. J.31 and J. 32) is incorporated in the service line to the tractor rear brakes, and* 


is mounted on the chassis frame adjacent to the rear axle." The valve control rod is connected = 
through a shock absorber and spring box, to a lever and. bracket on the rear axle housing. The cs 


_ 
~ a: 


position of the rod which governs the air pressure to the tractor rear brakes, is controlled ty 
static rear spring deflection. This automatically provides braking power to the tractor rear 


brakes proportional to the load being carried. The spring box, damps out the deflections of the 
springs over rough surfaces. 
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|. Supply port from service line 6. Piston return spring ll. Exhaust valve 
2. Balance beam yoke 7. Balance piston housing 12. Delivery port 
3. Balance beam 8. Balance piston 13. Inlet valve © 
4. Balance beam roller 9. Transfer tube 14. Control valve piston housing 
5. Control rod 10. Control valve piston 15. Circlip 


Fig. J.31 Load sensing valve - tractors 


When the brakes are applied, air from the footbrake valve enters the main body above the control 
piston. This causes the piston to move downwards taking with it the front end of the balance beam, 
until finally the exhaust valve closes. The movement of the piston continues depressing the valve 
-returnspring until the inlet port in the bottom of the piston is carried away from the inlet valve 
allowing air to pass to the delivery port below the piston and also to the top of the balance piston 
via the transfer tube. The balance piston moves down under this pressure taking a connecting rod 
“with it until the top of the rod comes into contact with the rear end of the balance beam. ~On 
contact the two pistons balance each other and the valve seat in the control pisten moves towards 
the valve to prevent further air pressure passing from the valve to the rear brake actuators once 
the balance condition has been obtained. Should the footbrake valve output pressure be increased 
or decreased by. altering the pedal effort, the load sensing valve will either allow increased 
pressure to, or exhaust pressure from the actuators until a new state of balance is reached. 


Operating Test 
1. Connect an air pressure test gauge to the delivery port of the load sensing valye. i 
: ‘ 


2. Disconnect the shock absorber arm from the valve control rod and move the rod to the 
maximum unladen position, i.e. in towards the valve body. i: ie 


i z e Zoe is 
3.- Charge the system to the specified operating pressure. With the foBtbrake hard gn the 
~ pressure registered on the test gauge should be Ee a ately a quarter of that registarea on the 
service line gauge on the vehicle. : 


the footbrake pedal still applied, move the valve control rod to the maximum laden position, 
i.e. away from the valve body and check the pressure registered on the test gauge; this should be 
‘the same as on the vehicle gauge. 


Fig. J.32 Load sensing valve air line connections 


Air Leakage Test 


1. Charge the system to the specified operating pressure. 


_ 2, Smear the exhaust ports, transfer tube and the cover of the valve with soap solution. Apply 
the footbrake and check.for air leaks. . 


_ Any leakage will indicate a faulty exhaust valve or sealing rings. 


- Disassembly 


1. After removing the balance beam the yoke can be unscrewed from the control piston connecting 
rod. mee 


2.- The piston housings are interconnected by a transfer tube which is a push fit in each housing. 
Remove both housings simultaneously from the valve body then separate them at the transfer tube. 


3. The control valve piston connecting rod is attached to the piston by a circlip; remove the rod 


to gain access to the inlet valve in the bottom of the piston. Lift the rubber caps off the valves 
and remove the valve stem. 


Reassembly a 
fA 


1. Smear all sliding surfaces with the recommended lubricant. 


- sf “Fallin 
2. Renew all seals and rubber valves. eK $? ‘ 


Installation 


4. Set the operating lever on the damper rod to the dimension shown in. Fig.~ as 33. ? 


& 


— ee a = eg - stl a ee 


2. Carry out an operating test and air leakage test. 


(| |) 


Dimension ‘A’ : Model KMA - 8.96 in. Model KMB - 8.70 in. 


Fig. J.33 Load sensing valve operating rod setting 
FRONT AND REAR BRAKE ACTUATORS 
Front Actuators 


The actuators (Fig. J.34) are the pusher type and are mounted on housings attached to the brake 

- back plates. An adjustable push rod extending through the actuator cover contacts the brake shoe 
expander plunger. Two ports are provided in the body for the service and secondary air line 
connections. 


When the brakes are applied air enters the service line port behind the piston. Pressure exerted 
_.._ on the rear of the piston moves the piston, diaphragm and push rod forward against the return 
~» spring. The push rod, in turn, operates the expander plunger to apply the brake shoes. 


ae ir, 


ies 


. Push rod 

Cover plate 

. Diaphragm 

. Secondary line port 
. Piston seals 
Piston 

. Service line port 

. Piston filler 

. Actuator body 

. Filter 

. Clamping ring 

. Breather 

. Piston and diaphragm return spring 
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Fig. ].34 Front brake actuator 


- In the event of failure in the service line, air from the secondary line enters the secondary norte 
7 between the piston and the rear of the diaphragm and operates the push rod as des cribed. 


7 If either one of the piston séals fail, air from the affected side will escape to atmosphere throug 
an annular groove between the seals and not enter the other system. 


- Should the diaphragm fail, air will escape to atmosphere through the vent in the actuator cover. 


Rear Actuators 


type, with provision for “mechanical operation by the parking brake. 


The piston is located in the body ona sliding sleeve. A second sliding sleeve secured to the 

centre of the diaphragm operates in the bore of the piston sleeve. The ends of the transverse rods ~ 
from the bell crank lever and the brake shoe expander are retained in the diaphragm sleeve by the © 

nut which secures the diaphragm to the sleeve. As the diaphragm and sleeve moves forward, 

the qapbrage takes ae it the shoe expander rod and applies the brake shoes. 


1 _ When the parking brake Beeb anical linkage is operated, a pull is exerted on the bell crank lever . é 
transverse rod, and is transmitted to the expander rod via the diaphragm and sleeve to apply the 
brake shoes. Z ‘ 


Removal 


: iefoee disconnecting the flexible hoses from the front actuators note the location of each hose in 


relation to the actuator union. The service line union is the one nearest the chassis frame 
sidemember. 


ASS 


BN x ari 
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Fig. J.35 Rear brake actuator 


Disassembly 
1. To avoid damaging the rubber boots on rear actuators, remove the boot clips. 


2. With a spot of paint, mark the position of the actuator body in relation to the coyer plate, and 
remove the cover from the body by removing the clamping rings. Both halves of the actuator 
are under tension from the diaphragm and piston return Spring, so care must be taken when 

_ removing the clamping ring. 


3. On rear brake actuators, a piston filler is incorporated’inside the piston.and48"located by a 
circlip. The diaphragm is secured to the Sliding sleeve by the hexagon nut in the centre of the 
sleeve,” : 
e ; : ae 
= a) Reassembly 2 

1, Smear the seals and sliding components with recommended, lubricant. 


Locate the piston seals in the cylinder with the lips of the seals opposed to each other; i.e. 
away from the centre of the cylinder. 


3. On rear brake actuators, locate the seal in the piston sleeve bore with the lip of the seal to the 


open end of the cylinder. Ensure that the piston filler retaining circlip is correctly located in the 
groove. 
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Fig. J.36 Front brake actuator line connections 


z $3151 


; Installation : 2 s 
1. When installing the front brake actuators, locate the gasket on the actuator mounting housing 
and check the depth from the gasket to the centre of the expander and set the actuator push rod to 
this dimension, i.e. from the mounting face of the actuator to the end of the push rod. Screw -the 
push rod on to thé actuator rod a further half a turn and tighten the locknut. 


2. _ When installing rear brake actuators, set the transverse rods and bell cffnk lever as 
des cribed under "Parking Brake Lever and Linkage Adjustment’. 


RVICE LINE TO 


- PARKING BRAKE SECONDARY “= PARKING BRAKE 
_ LINKAGE LINE TO DIAPHRAGMS : 3 LINKAGE 


PARKING BRAKE : 
LINE TO DIAPHRAGMS 
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Fig. J.37 Rear brake actuator line connections - : Fig. J.38 Rear brake actuator line connections - 
Trucks and tippers Tractors 


BRAKE SHOES 


The brakes are two leading shoe type, with twin webs. The shoes have no positive location, both : 
ends of the shoes being heldan contact with an expander and an adjuster unit by the shoe return spi 


. 


Fig. J.39 Front brake assembly 


e brakes are applied-the shoe expander unit transmits movement to the brake shoes through. 
ell Crank levers and a push rod, so that even pressure of the ie against the drum is obtained. : 


2 


- § 2 
he adjuster clockwise until the shoes: are hard against the drum, then back off the adjuster 
shoes are just clear of the drum? 


4% 


eassembly:, 4 Pn 


1. Smear Brac lined faces of the expander and adjuster housloes: bell crank lever and pins with 
recommended lub: cant. 


a 


The bell crank lever with the cajusting screw must b lisemitled to the leading end of the shoe 

e. the end*with the adjusting serew access hole. On the’ front brake, only the rear shoe 
BCORPOLATEE: the bell crank levers and push rod. PE gag Nes a 

a 

. 


+3. Position the double coil shoe return’ springs adjacent to the expander and the single coil springs © 
adjacent to the adjuster. 


= 


od 

a sity With the brake expander and-adjuster plungers in the fully off position, set the bell crank ser 
“levers, by means of the adjusting screw, until there is a . 006 to . 014 in. clearance between the - eee 
brake’ shoe web and the housing*#butment™ (see 'A' in Fig. J. 40). pa 


Phe Sitking brake lever (Fig. J. 41) mncceaiilaces an inner and outer shaft. The outer shaft Tever™ : 
_ operates the braké’valve reaction lever and the relay lever, and the inner shaft lever operates: the 


Push rod 
2. Bell crank lever - 
3. Bell crank. lever adjusting screw 


SW ah 


Fig. J.40 Rear brake shoe assembly. To illustrate the bell crank 
levers and push rods, one of the two webs has‘been cut away.“ 


vs 
4. 


“3 “upper es lg operate the parking brake valve plunger. — Air pressty e then passes tom 
__ actuators and provides assistance to the mechanical linkage. When the brakes are held o Or by” 
» ratchet and sector, the pull on the valve reaction lever is released, allowing the top end a 
ever to move forward through the clearance on the pivot pin and away from the brake valy: 
: rating plunger. . The brakes are then held on by thé $ mechanical linkage only. 


er and Linkage Adjustment ; - 
The parking brake is.adjusted witontatinglly with the iGitbrake and normally no other adjustme} 


_ required. If, howevgr, any section of the linkage has been damaged opadisturbed the pro 
for resetting the linkagg,Should be carried out in the be sequences — 


Brake Lever and Ratchet Setting - 


oti ‘ With ine brake in theoff position, . 
~ dimension between the nae brake 1 


D Apply the parking brake until the pawl engages the first tooth of the sector, “aad adie the aan 


3 ircloass rod to obtain the specified dimension between the end of the pawl release button an 
_ brake lever. 


djust the-parking brake pull rod to obtain the specified 
rer and the floor panel (Fig. J.41). ; 


3. With the parking brake lever in the Off peutic? there should be clearance between the valve 
reaction lever and the valve push rod. If necessary adjust the push rod to obtain the clearance sown 
a in Fig. J-41. : ae 


Bell Crank Lever Setting 


> 
Ie . 


Din commer the operating rod and transverse rods from the bell crank lever. 


adjusts ie rear shoes until the brakes are hard on. 


temove any Blo ckiens in the actuator to expander rods by ‘adjusting the right and left= hand 


ee sleeves Do not Hptate the rods as this ye damage the rubber boots. 


° 
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02 to -04 in. CLEARANCE 


a — ——$—<—_- ————— a : Foe eee 
|. Brake lever pawl release button 7. \ntermediate rod 
2. Brake lever 8. Relay lever e. 
3. Distance piece 9. Valve reaction lever ; 
4. Pawl release rod 10. Brake lever pull rod 
5. Valve push rod ; 11. Outer shaft lever 
6. Brake valve 12.° Inner shaft lever 


Fig. J.41 Brake lever and ratchet setting 


A. Adjust the transverse rods to obtain the specified lever setting dimension (Fig. J. 42). 


sHnsure the lever pivot pin is located in the centre of the lower mounting bracket. — 


Fig: J.42 Bell crank lever setting 


Intermediate Rod Setting 


ER With the parking brake lever in the off position, and the bell crank lever located as shown in 
(Fig. J.42), set the relay levers according to model (Figs-J.43) and adjust the rods until ihe clevis 
“pins can just be inserted. : 


2. Adjust the rear shoes until the drums are free to rotate. 


Truck Models KMH and KML 


7-00in- 


Truck Model KMM 


"Fig. J.43- Intermediate rod setting 
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Removal 


=e = 


a 


Parking Brake Lever and Ratchet 


- 1. The parking brake lever and outer support bracket can be withdrawn as an assembly, after 
removing the bracket bolts and both levers from the inner and outer shafts. 


2. Disconnect the rods from the valve reaction lever and relay lever. Remove the sector and 
withdraw the lever as an assembly from the pivot pin. 


Brake Rod Cross-shaft a ra: 


The cross-shaft is supported at each end in spherical bushes housed in brackets bolted to the 
chassis frame sidemember. 


Withdraw the bush from the bracket by rotating the bush until it is aligned with the slot in the 
bracket. 


Reassembly 


1, Connect the pawl button rod in the brake lever to the inner shaft, smear the shaft with the 
“recommended lubricant and assemble it to the outer shaft. Locate the three distance pieces 
- between the outer shaft flange and the brake lever and install the bolts. 


_ 2. When inserting the parking brake lever assembly in the mounting brackets, smear the outer 


Ss te 


shaft with recommended lubricant. 


aS, Smear the valve reaction lever, relay lever and pivot pins with recommended lubricant. 


eS 


Installation cf =a 


. z: “The distance piece must be installed between the inner mounting bracket and pull rod lever. 
: 2. Reset thelinkage as described under the appropriate heading. 


ECIFICATIONS 


Po eg oo casa ee OE So oe on ey ere pete 103 to 107 Ib/sq. in. 
“Cut-in Pressure BPE rena ieee ee a ee ee Approximately 14 ee 
ee sq.in. below cut-out 
om ; pressure. ; 
Normal Operating Pressure FS Ss Ak ae 3 Oe Soe ae BOE arf. tat : 
_ Safety Valve © ; 
_ Pressure Setting—not adjustable eee aS ae te 2 130 to 160 lb/sq. in. : 


“Low Pressure Switch 


Cut-out Pressure—not adjustable ~ .. .. - ee » 54 to 66 Ib/sq. in. 


> 


- Torque Wrench Data 


oe ‘Automatic Drain Valve Centre Guide «.. .. .. 
ds 
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